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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the Invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an International application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1,12, and 22 are rejected under 35 U.S.C. 1 02(e) as being anticipated by 
Agee et al. (US 2004/0095907 A1 ). 

Regarding claim 1, Agee discloses a M\MO communication system 
(fig. 15) using eigenvectors of the channel to beam-form multiple signal between a first 
device and a second device with a power constraint application (paragraphs 71 , 192, 
193,287,500). 

Regarding claims 12, 22, these claims are rejected for the same reason as set 
forth in claim 1 , wherein Agee further discloses a processor (figs. 1 5, paragraph 469). 

3. Claims 1 , 12, and 22 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Walton et al. (US 2003/01 25040 A1 ). 

Regarding claim 1 , Walton discloses a MIMO communication system (figs. 2-4) 
using eigenvectors of the channel to beam-form multiple signal between a first device 
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and a second device with a power constraint application (paragraphs 120, 122, 256- 
259, 263-264, 459). 

Regarding clainis 12, 22, these claims are rejected for the same reason as set 

forth in claim 1 , wherein Walton further discloses a processor and components in the 

first device and the second device (figs.2-4). 

4. Claims 1,12, and 22 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Sampath (US 2003/0043929 A1 ). 

Regarding daim 1 , Sampath discloses a MIMO communication system (figs. 3-5) 
using eigenvectors of the channel to beam-form multiple signal between a first device 
and a second device with a power constraint application (paragraphs 26-28, 64-65, 89- 
90, 94). 

Regarding claims 12, 22, these claims are rejected for the same reason as set 
forth in claim 1 , wherein Sampath further discloses a processor and components in the 
first device and the second device (figs.3-5). 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth In this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 1 -26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Benesty et al. (US 2004/0013212 A1) in view of Raleigh (6,377,631) 

Regarding claim 1 , Benesty discloses method and apparatus for communication 
between a first device (10) having M plurality of antennas (13) and a second device 
(15) having N plurality of antennas (16) , comprising a step of processing a vector s 
representing signals with a transmit matrix H that is computed to maximize capacity of 
the channel between the first device and the second device subject to a power that the 
power emitted by each of the N plurality of antennas is less than or 
equal to a maximum power, whereby the transmit matrix H distributes the 
signals among the M plurality of antennas for simultaneous (training sequence) 
transmission to the second device (figs. 1-3, page 2 paragraph 15 to page 3 paragraph 
37).However, Benesty does not specifically disclose a power constraint transmitted 
along with eigenvectors. 

Raleigh discloses a power constraint transmitted along with eigenvectors 
(column 27 line 48 to column 28 line 16, column 6 line 57 to column 7 line 23, column 
22 line 5-15, column 34 line 67 to column 35 line 10). Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to have Benesty, 
modified by Raleigh in order to improve the system performance in a MIMO system. 

Regarding claim 12, this claim is rejected for the same reason as set forth in 
claim 1, wherein Benesty further discloses a processor (paragraphs 106, 164, 165) 
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wherein the processor is inherently a baseband signal processor in the transmitters of 
Benesty. 

Regarding claim 22, this claim is rejected for the same reason as set forth in 
claims 1 and 12, wherein Benesty further discloses a second device comprising a 
plurality of antennas, a plurality of receivers, a baseband signal processor, wherein the 
processor receiving weights and combining the resulting signal to recover the signals 
(figs. 1-3, page 2 paragraph 16 to page 3 paragraph 37, claims 8-9). 

Regarding claims 3, 14, 24, Benesty further discloses the power held constantly 
for the plurality of antennas (page 3 paragraphs 26-27). 

Regarding claim 10-1 1 , 21 , Benesty further discloses a second 
device of receiving at the N plurality of antennas signals transmitted by the 
first device, and processing signals received at each of the plurality of n 
antennas with receive weights and combining the resulting signals to recover 
the signals wherein the step of processing comprises multiplying the vector s with a 
transmit matrix A(k) at each of a plurality of sub-caniers k (figs.1-3, page 2 paragraph 
17, page 3 paragraph 36-37). 

Regarding claims 2,13, 23, Benesty does not specifically disclose computing the 
power constraint being different for one or more of the N plurality of antennas. 
Raleigh, in the same field of invention, discloses processing a vector with a transmit 
nr^trix signal that is computed subject to the power constraint being different for one or 
more of the N plurality of antennas (figs.1 1 -20, column 6 line 57 to column 7 line 23, 
column 24 line 16 to column 27 line 65). Therefore, it would have been obvious to one 
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skilled in the art at the time the Invention was made to have Benesty, modified by 
Raleigh to control a SNR in order to get a desired transmission signal at the receiver. 

Regarding clainfis 4, 15, 25, Benesty further discloses processing 
the vector s with the transmit matrix H that is computed subject to the power 
constraint for each of the M plurality of antennas being equal to a total 
maximum power emitted by all of the M plurality of antennas combined divided by 
M (page 3 paragraphs26-27). 

Regarding claims 5-9, 16-20, 26, Benesty further discloses multiplying the vector 
s with the transmit matrix H, such that the power transmitted by each of the M 
antennas is the same and equal (page 3 paragraph 26 -34, page 6 paragraph 100 to 
page 7 paragraph 115) when N>M (paragraph 32), and a total power to be divided 
equal to the transnfiit matrix (page 3 paragraph 26-27). However, Benesty does not 
specifically disclose an eigenvector matrix HHH. 

Raleigh discloses an eigenvector matrix HHH (column 19 line 57 to column 20 
line 20, column 22 lines 19-23). Therefore, it would have been obvious to one skilled In 
the art at the time the invention was nnade to have Benesty, modified by Raleigh to 
control the transmission power in order to prevent the interference. 

Response to Arguments 
7. Applicant's arguments filed 4/4/05 have been fully considered but they are not 
persuasive. 
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In Remarks, the applicant states that the prior art of Benesty and Raleigh fail to 
suggest or teach the power constraint use In the eigenvectors of the channels to 
beamform multiple signals between a first device and a second device. 

The examiner disagrees for the following reasons: the prior art issued to Raleigh 
alone teaches all features as claimed, where Raleigh discloses a MIMO system, in 
which the transmitter weight matrix selects spatial directions that maximize the average 
received power for the chosen number of spatial direction, to maximize average 
received power subject to constraints on the average interference power radiated to 
unintentional receiver which optimizes the transmission matrix (column 27 line 48 to 
column 28 line 16) wherein the TSP direction is chosen for all SOP bins that transmits 
the maximum amount of power to the desired receiver while maintaining a transmit 
power limit and a transmitted interference limit, therefore, the TSP is equal to the 
maximum generalized eigenvector of the matrix, and wherein the RSP that mazes SINR 
is the maximum eigenvector (column 21 line 35 to column 22 line 28, column 19 line 22 
to column 20 line 51) . Therefore, Raleigh Indeed teaches the power constrain use in 
the eigenvectors to average power from a transmitter (first device)(TSP or TSW) to a 
receiver (second device) (RSP or RSW). 

Furthermore, The new cited prior art issued to Agee et al. , Walton et al., and 
Sampath also teach MIMO systems using eigenvectors of the channel to beam-form 
multiple signals between a first device and a second device with a power constraint 
application. 
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Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented In 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

9. Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to Simon Nguyen whose telephone number Is (571) 272- 
7894. The examiner can normally be reached on Monday-Friday from 7:00 AM to 
4:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward F. Urban, can be reached on (571) 272-7899. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Group receptionist whose telephone number is 
(703)306-0377. 

Any response to this action should be mailed to: 



Or faxed to: 

(571 ) 273-8300 (for formal communications intended for entry) 

Hand-delivered response should be brought to Customer Service Window 
located at the Randolph Building, 401 Dulany, Alexandria, VA, 22314. 

Simon Nguyen 
October 20, 2005 

SIMON NGUYEN 



Commissioner of Patents and Trademarks 



600 Dulany, Alexandria, VA 22314 




